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A wire guide has first and second portions with first and 
second diameters, respectively. A resilient loop positions a 
distal end of the wire guide adjacent another section of the 
wire guide. A closure member maintains the distal end in a 
fixed position relative to the remainder of the wire guide. A 
covering may be positioned around one or more parts of the 
wire guide. 

25 Claims, 3 Drawing Sheets 
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LOOP TIP WIRE GUIDE The second portion can define a portion of the loop, or the 

entire loop. If present, the intermediate portion can define a 
RELATED APPLICATIONS portion of the loop. 

The loop is resilient and is preferably fixed in overall size. 
This application claims the benefit of the filing date under 5 The closure member preferably fixes the distal end relative to 
35U.S.C. § 1 19(e) of Provisional U.S. Patent Application Ser. another portion of the elongate member. Also preferable, the 
No. 60/430,466, filed Dec. 2, 2002, which is incorporated by loop defines a loop width that is greater than the first diameter 
reference in their entirety. of the first portion of the elongate member. 

In one embodiment, a covering is positioned over at least 
FIELD OF THE INVENTION 10 the closure member. Particularly preferable, the covering is 

positioned over the closure member and at least the first 
The present invention relates to wire guides used in the portion of the elongate member, 
placement of medical devices. More specifically, the present 

• m relates to a wire guide having a loop tip. BR]EF DESCRIPTION OF THE DRAWINGS 

15 

BACKGROUND OF THE INVENTION FIG - 1 is a side view of a wire gu'de according to a first 
embodiment of the invention, 

xible members used to provide I ? IG ' 2 is a si r d ? vieW of a wire ^ [de accordill S to a second 

rficaldevicecanbemovedThe emb^mentof Ihe invention. _ 

a be used to navigate 20 ™K 3 is a side view of a wire guide according to a third 

another medical device, such as a catheter, through a body embodiment of the mvention. 

vessel. The use of wire guides to define such a path is known F,G - 4lsan elongate cross-sectional view of a wire guide 

in the art. Briefly, a wire guide is navigated through a body acc °I* m & t0 a f ° urlh embodiment of the invention, 

vessel towarda point of treatment. Oncepositioned within the . FIG - 5 ,s a sldevlew illustrating a wire guide according to 

vessel, a second medical device, frequently a cannula such as 25 me ? t ° saA mventl0n encountering an impediment in a body 

a catheter is placed over the wire guide and moved along its Ve !? T e i,' , . .. . .„ 

length toward the point of treatment. Thus, the wire guide FIG. 6 is a side view illustrating a wire guide according to 

provides an established path for placing other devices, elum- the present invention encountering a torturous path within a 

nating the need for performing delicate navigation proce- °fL T e f S . ' . . . 

dures for each device passed into the vessel. 30 h ICj> 7 ls a Slde ot a Wlre &* lde accord ing to a filth 

p. . , t - . . , embodiment of the invention. 

During placement of a wire guide, an operator must navi- „ ■ • , • c ,■ ■ X , 

gate the wire guide through th vessel(s) P Often, the vessel J^^£ ^ ™ ^ * 

^^^ to JS^^r^ FlC^isasic.viewoiawiregi.ideaccoiding.oaseven.h 
u„;tA „„,. o ai r—z *i tu „ _ i 3i embodiment ot the mvention. 

build-ups, and/or stnchires. The presence of a torhirous path r-ir- in- -j • * -j j- . , , 

* r . embodiment of the invention. 

The prior art contains many examples of wire guides hav- 40 FIG. 12 is a side view of a wire guide according to a tenth 
ing straight flexible tips intended to aid in the navigation embodiment of the invention 
around such impediment. The presence of a straight flexible 

tip, however, may in fact make navigation more difficult. For DETAILED DESCRIPTION OF THE INVENTION 

example, upon encountering an impediment, the straight flex- 
ible tip may bend toward one of the vessel walls, whichmay 45 F1G . 1 il|ustrates a wire ide 10 accordin t0 „ ^ 
result in umntended contact between the tip and vessel wall. embodiment of the present intention. The wire guide com- 
This situation may lead Ao undesirable ! effects in the vessel prises an elongate member 12 having a first portion 14 with a 
wall Further, the straight tip may bend and turn back upon ^ lf> ^ a second ^ 18 with a sgcond 

itself upon encountering the impediment. This formation of diameter 20 . ^ sec01ld diameter 20 is sma]]er than ^ ^ 
an unstable turn m the wire guide makes further navigation 50 diameter 16 The e]ongate member u has m intermediate 
CU portion 21 that defines a taper from the first diameter 16 to the 

second diameter 20. 

BRIEF SUMMARY OF THE INVENTION The elongate member 12 defines aloop 22. In the presently 

preferred embodiment, the loop 22 comprises a section of the 
The present mvention provides a wire guide having a loop 55 elongate member 12 bent back upon itself. As illustrated in 
in one end. In one embodiment, a wire guide according to the FIGS. 1 and 2, the second portion 18 preferably defines the 
present invention comprises an elongate member having a entire loop 22. Alternatively, as illustrated in FIG. 3, the 
first portion with a first diameter and a second portion with a second portion 18 can defines only a portion of the loop 22. In 
seconddiameter.Theseconddiameterissmallerthan the first this embodiment, the intermediate portion 21 preferably 
diameter. The elongate member defines a loop, and a closure 60 defines at least a portion of the loop 22. 
member closes the loop. Preferably, as illustrated in the figures, the loop 22 corn- 

In one embodiment, the elongate member further com- prises a curvilinear loop forming a generally ovoid shape, 
prises an intermediate region defining a taper from the first Also preferable, the loop 22 has a loop width 23 that is greater 
diameter to the second diameter. Preferably, the loop places a than the first diameter 16 of the first portion 14 of the elongate 
distalendofthewireguideadjacentthisintermediateportion. 65 member 12. The term 'loop width' refers to the distance 
Alternatively, the loop can place the distal end adjacent the between the two outer most surfaces of the elongate member 
second portion. 12 at the widest portion of the loop 22. 
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The elongate member 12 has a distal end 26 and a distal tip 
28. Preferably, the distal tip 28 tapers from the second diam- 
eter 20 to a smaller diameter, and particularly preferably 
tapers to a point. As illustrated in FIGS. 1 and 7, the loop 22 
is preferably formed in a manner that positions the distal end 
26 adjacent the intermediate portion 21. Preferably, this 
placement also positions the distal tip 28 adjacent the inter- 
mediate portion 21. Such placements provide a low profile 
over the portion of the elongate member 12 that has a double 
width (i.e., two sections of the elongate member 12). Alter- 
natively, as illustrated in FIG. 2, the loop 22 can be formed 
such that the distal end 26 is positioned adjacent the second 
portion 18 of the elongate member 12. 

Any method of forming loop 22 is contemplated. In one 
preferred embodiment, a closure member 24 closes the loop 
22 such that no opening exists to the interior space of the loop 
22. As illustrated in FIGS. 1 -7, the closure member 24 pref- 
erably positions the distal end 26 adjacent another portion of 
the elongate member 12. Any suitable closure member can be 
used, including bonds, adhesives, and separate members. 
Examples of suitable closure members include sutures or 
olher appropriate material tying the two sections together, 
adhesive bonds and other bonds (such as a solder bond, a 
welded bond, or a molded bond) and a connector (such as a 
rivet). As best illustrated in FIGS. 1-7, the closure member 24 
preferably is a cannula defining an interior lumen. Two sec- 
tions of the elongate member are positioned within the can- 
nula to form the loop 22. As shown in FIG. 7, the cannula 
preferably extends overand covers the distal end 26 and distal 
tip 28. Preferably, the closure member 24 is tightened, such as 
by crimping, to fix the loop 22 in overall size. 

In the alternate preferred embodiment shown in FIG. 8. the 
closure member comprises a molded bond 25. The loop 22 of 
wire guide 10 is formed by molding two sections of the 
elongate member together. In another alternate preferred 
embodiment shown in FIG. 9, the closure member comprises 
a solder or welded bond 27. Two sections of the elongate 
member arc welded or soldered together to form loop 22. In 
the alternate preferred embodiments shown in FIGS. 10-12, 
the closure member comprises a coil 29. The loop 22 of wire 
guide 10 is formed from a coiled wire. More specifically, two 
sections of the elongate member are wound about each other. 
Preferably, the distal end 26 is wound such that a low profile 
is achieved. As shown in FIG. 10, the coil 29 positions the 
distal end 26 adjacent the intermediate portion 21. Alterna- 
tively, the coil 29 may extend along the length of elongate 
member as shown in FIG. 11. As shown in FIG. 12, the 
diameter of the first portion may be approximately the same 
as the diameter of the second portion. In yet another alternate 
preferred embodiment, the loop 22 and elongate member 12 
of wire guide 10 may be formed using laser cutting techniques 
as are known to those skilled in the art. 

Any suitable material can be used for the elongate member 
12, and a variety of suitable materials are known to those 
skilled in the art. The material chosen need only be biocom- 
patible and able to be formed into the structures described 
herein. Examples of suitable materials include stainless steel 
and nitinol. The elongate member 12 may comprise a wire, a 
tubular member or a sheet of material. Further, the elongate 
member 12 can be formed of a series of layers, or as a coated 
core structure. For example, in one embodiment, the elongate 
member 12 comprises a nitinol core with a polytetrafluoro- 
ethylene covering. 

The closure member 24 can be formed of any suitable 
material, and need only be biocompatible and capable of 
maintaining the loop 22 in a closed position. Preferably, the 
closure member 24 comprises a cannula formed of stainless 



steel or nitinol. Also preferable, the closure member 24 is able 
to maintain a tightened position on the elongate member 12 
upon application of a suitable force, such as by applying a 
crimping workload to the closure member 24. 
5 A variety of shapes and sizes of elongate members and 
loops can be used, and these can both be optimized based on 
particular applications. The dimensions of the elongate mem- 
ber 12 and loop 22 will depend upon various factors, includ- 
ing the intended use of the wire guide and the vessels into 
10 which the wire guide will be positioned. For a wire guide 
intended to cannulate the common bile duct, suitable dimen- 
sions include a first diameter 16 of between approximately 
0.016 inches and approximately 0.038 inches, and preferably 
comprises a diameter of approximately 0.035 inches. The 
15 second diameter 20 of the wire guide preferably has a diam- 
eter of between approximately 0.003 inches and approxi- 
mately 0.01 0 inches, and preferably comprises a diameter of 
approximately 0.006 inches. The intermediate portion of this 
wire guide defines a taper between the first diameter 16 and 
20 the second diameter 20. The taper may be smaller or approxi- 
mately the same size as the second diameter 20. Preferably, 
the intermediate portion defines a taper from approximately 
0.006 inches to approximately 0.016 inches. For this wire 
guide, the loop is preferably ovoid in shape with a length of 
25 between approximately 4 and approximately 5 millimeters, 
and a width of between approximately 2 and approximately 3 
millimeters. 

FIG. 4 illustrates a wire guide 10 according to a fourth 
embodiment of the present invention. In this embodiment, a 
30 covering 30 is positioned over the closure member 24. The 
covering 30 can be polytetrafluoroethylene, or another suit- 
able material. Examples of suitable coverings include fluo- 
ropolymcrs, polyurethanes, and other suitable coatings used 
in the medical device arts. Also, the covering 30 preferably is 
35 positioned over the closure member 24 and at least a section 
of the first portion 14. Particularly preferable, the covering is 
positioned over the first 32 and second 34 transition areas 
between the closure member 24 and the elongate member 12. 
This positioning of the covering 30 ensures a smooth surface 
40 at the transition areas 32, 34. 

Alternatively, the covering 30 can comprise a coating on 
the elongate member 12. The coating is preferably applied to 
the entire elongate member 12. including the loop 22. Alter- 
natively, the coating can be applied to only a portion of the 
45 elongate member. The coating may be applied by dipping, 
molding, or spraying a suitable coating material, such as 
polytetrafluoroethylene, urethane, and/or other polymeric 
coatings, directly to the elongate member 12. 

A thin PTFE heat shrinkable material is a preferred coat- 
50 ing. The heat shrinkable nature of these materials facilitate 
manufacturing while providing a lubricious coating, which 
facilitates navigation. In preferred embodiments, the thick- 
ness of the coating is between approximately 0.001 and 0.010 
inches. In particularly preferred embodiments, the thickness 
55 of the coating is between approximately 0.001 and 0.005 
inches. In still more preferred embodiments, the thickness of 
the coating is between approximately 0.001 and 0.002 inches. 
These preferred thicknesses provide suitable coatings while 
not adding significantly to the overall thickness of the device. 
60 Also, the wire guide 10, with or without the covering 30, 
may be treated with a hydrophilic coating or hybrid polymer 
mixture, such as those based on polyvinyl puroladine and 
cellulose esters in organic solvent solutions. These solutions 
make the wire guide particularly lubricious when in contact 
65 with body fluids, which aids in navigation. 

Radiopaque materials such as bismuth or gold can be 
added in the covering 30. Also, radiopaque markers known in 
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the art can be placed on the elongate member 12. the loop 22, 3 . The wire guide of claim 1, wherein the second portion 
and/or the closure member 24. Several examples of suitable defines the loop. 

radiopaque materials and markers are known in the art, and 4. The wire guide of claim 1, wherein the second portion 
any suitable material and/or marker can be utilized in the defines only a portion of the loop. 

present invention. 5 5. The wire guide of claim 1, wherein the loop has a loop 

As illustrated in the figures, the loop 22 is preferably width that is greater than the first diameter, 

formed by the elongate member 12. As an alternative, a sepa- 6. The method of claim 1, wherein the elongate member 

ratememberdefimngtheloopcanbeaffixedtoasubstantially has an intermediate portion between the first portion and the 

straight elongate member to form the wire guide of the second portion; and wherein the intermediate portion defines 

present invention. This may be advantageous when it is desk- 10 a taper from the first portion to the second portion, 

able to form the loop and elongate member of different mate- 7. xh e wire guide of claim 6, wherein the elongate member 

rials. For example, a nylon or silicon loop could be formed has a distal end; and wherein the loop places the distal end 

and attached, such as by a closure member, to an elongate adjacent the intermediate portion. 

member formed of nitinol. Such an assembly could be coated 8 The wire guide of claim 1, wherein the elongate member 

and or associated with a covering as described above. 15 has a distal end; and wherem ^ loo laces ^ ^ end 

FIG. 5 illustrates a wire guide 10 according to the present adjacent the second portion, 

invention encountering an impediment 42 within a body ves- 9 ^ wire ^ of c]aim x wherein {he second ion 

scl 40. As illustrated in the figure, the loop 22 deforms m defmes a portion of the j 

response to its encounter with the impediment 42. Due to the 0 _ ^ wjre jde f c]aim wherdnthe c]osure member 

presence of the loop 22 and closure member 24 the distal end 20 ises 

26 does not move relative to the remainder of the elongate ,. ,„ . 

member 12. Also, the loop 22 deforms in response to the ^ wire ^ lde of claim 1, wherein the closure member 

impediment, enabling the wire guide to continue navigating comprises a on. 

along the interior ofthe vessel 40. The resiliency of the loop 12 " The wire guide of claim 11, wherein the bond com- 

22 creates a force opposing the impediment 42 and forces die 25 pnses a solder bond - 

loop 22 away from the impediment 42, which defines a path 13 • 711(5 wirc S^ lic of claml n > wherein the bond com- 

for the remainder of the wire guide 1 0 to follow. P rises a welded bond. 

FIG. 6 illustrates a wire guide 10 according to the present 14 The wire guide ofclaim 11, wherein the bond comprise 

invention encountering a torturous path 44 within a body a molded bond. 

vessel 40. As illustrated in the figure, the loop 22 deforms 30 15. The wire guide of claim 11, wherein the bond com- 

slightly in response to the torturous path 44. Also, due to the prises an adhesive bond. 

presence of theloop22andclosuremember24,thedistalend 16. The wire guide ofclaim 11, wherein the bond com- 

26 does not move relative to the remainder of the elongate prises a coil. 

member 12. This allows the wire guide 10 to continue navi- 17. The wire guide ofclaim 11, wherein the bond is formed 

gating along the interior of the body vessel 40. The taper of 35 using laser cutting techniques. 

the intermediate region 21 provides additional flexibility to 18 . wire guide of c]aim 1; ft^, compr j sm g a cover . 

the wire guide 10, facilitating navigation of the loop 22 ing on a portion of the elongate member 

through the torturous path ^44 19. The wire guide of claim 1, further comprising a radio- 

The above Figures and disclosure are intended to be illus- mariwr on the elongate member, 

trativeandnot exhaustive. This description will Wstmany 40 20 ^ wire rf c]aim ^ 

variations and alternatives to one of ordinary skill in the art. „„„„„„ 1 ,u 1 u 

All such variations and alternatives are intended to be encom- ^ ° n ** ci ° s ™ member - . 

passedwithinthescopeoftheattachedclaims/lTiosefamiliar 2L ^ w f ^ of C ?T l > wherem the j°°P ^ a 

with the art may recognize other equivalents to the specific coustant length as measured alou g a perimeter of the loop, 

embodiments described herein, which equivalents are also 45 22 " 7110 Wlrc S uldc of claim wherein the elongate mcm- 

intended to be encompassed by the attached claims. ber 311 intermediate portion between the first portion and 

The invention claimed is: ^ e secou d portion, the elongate member being substantially 

1. A wire guide, comprising: disposed about the intermediate portion ofthe elongate niem- 
an elongate member having a first portion with a first ber t0 define ^ ,00 P- 

diameter and a second portion with a second diameter 50 M - wire 8 uide "f claim 22, wherein the closure mem- 
smaller than the first diameter, the elongate member ber is fi xedr y connected to both a distal end and the interme- 
defining a loop; and ' diate portion of the elongate member, 
a closure member having a sufficient length for closing the 24 - The wire guide ofclaim 1, wherein the elongate mem- 
loop, wherein the closure member is fixedly connected ber has an intermediate portion between the first portion and 
to the elongate member at a plurality of spaced apart 55 the second portion, a distal end ofthe elongate member being 
locations, wherein the plurality of locations are disposed substantially disposed adjacent to the intermediate portion of 
adjacent to each other to form the loop, and wherein the the elongate member to define the loop, 
closure member does not extend a substantial longitudi- 25. The wire guide of claim 1, wherein the closure member 
nal distance beyond the plurality of locations. has a longitudinal length that is substantially less than an 

2. The wire guideofclaiml,furthercomprisingacovering 60 overall length ofthe elongate member, 
positioned over at least part of the first portion and the closure 

member. ***** 



